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- ,u % r n ^ yw , m *. ti , ^ ^ ✓ W a- . h a* * W yw » Jai^t? h^/K 

# y yu , 09 « » 7^^ywryu^y^yi- ( m Z. t£ * 7 ~ - * T * * * > = 
;uyny</^/v, 7^yv:/*y^y^ 7^ = yw^f 7^-yw^v^ 

/ -Y yw *5 «}; t/ ^ ^ =• ^ * * ' ^ > . * * 05 y * ,v T /W * J . ,V ( m *■ tf % " :h 
7^yUT-lr^/w, t 7 f ^ / n ^ / i ^ t 7 f ^ / ^) . Tv^ ^ 

/ 4 )V , M ± 7 * ^ yw T yv y W yu ( W *. tf , 7x=;u7a^/^;K 7 * » 
i\,-f *r y /f 7x^yM^!)D^^. v ^ ^ yw ^ ^ ^ / ^ *i «fc 7 3, » ,v 
^ * -fe y 4 yw ) KJ;Vt7f /vr^^r/^^ t7f /py^/^^K 

t7f /l'7'7 1 ^/H3j;(J!t7f /^yf/'f > 77/^*^'^'^> 

TD-^t^v-^y^^/K M « > 7 zc y * •> * yw * = a- 33 «fc V 7 ^ yu * * 
>s U jv if, =■ >v ^ t V - J\s**t *sT fr* / -4 A* , 0iJ^Ltf, -7^y*iyT-fe^yH3j; 
U!7xy*->7 , nft = ;K r D - )^ 7j yw ^< * W > *. tf > ^ ^ = yw # yw 

^ /W T y _ /W ^ ^- % , U * y( )V % 01J li , 7 x 5 ** ^ > 7 ' ~ 

/^!) t->n^/K 0il x. li , 7 * yv ^ !J ^- * ^ a 4 * *3 ± U 5 i~ 7 ^ yw ^ V * 
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,u * = a , - y « « * * A * =■ ^ « ^yo«*T^*y>f^, « * > * * = 
^zc^iv^*^;*^. f- r / y a r -t * a , f ri?7/y/w7tf vwfcitJ' 

W A *3 J: t>* ^ = A ^ y * * > ci , Sr tr « 

mm r ^ ^ o m j , r^rn !)>vj fciv r ^ t a > 9 a, j (4 -t'n £ # 

^ ^ n # 5/ j * 14 rAOAfoi/^ ot 5'|:: : t*JB Shi fc * . N 

5 „ j !? ^b<i4«fFfBWa*fcf*S^t4 3~2 0W^^M^ : SrW^-5o -fc «? ft * 
ftSSft r # « ft ft: * « j 

^ 15 r r y — a j tt**ti#-tf*fctt*>** ro — »Ht, flitf, r r y — 
* a- * -V * a * - a J ' «o «t 5 »w « ffl * *i Z t # > # # »c i 0 - o 

.« KM 3 n-cv** - ^ *» * 5 « * UT T*#ft<fc-&*j w 

- ^ $ m gg i4 # n - y 9 & (diboronic acid) (0 x ^ f fc <^ffi 

<B£jfefctt*#-e*>* - £ /is "C # i 5o aS4*^?^«)«»55(RO)tB-B ( 
RO),ox^f^4r§*, ffr * * RI4 & * $ n T /u * A- * fc .1* £ « K ft 



(21) #^2 0 0 2-5 0 5 6 6 

/°\ 

cr 



fcjMJRSS*fctt##8iwa5#&£tf^tt<o*-e*>a). * » * u r. # * * w 

h ) - * 9 m , tf ^ (n-^ny<yS>t-?H - * * * * J: V X * (**^^* 

<o to * # » 1= * * £ * ■*» ^i^wt-, i9a^*>ftR«*#»*flt*tt5: 

uf*|.y{)fl'*tt [R.J. Brotherton, A. L. McCloskey, L. L. Peterson and H 
.Steinberg. J. Amer. Chem. Soc. 82, 6242 (196) ; R. J. Brotherton, A.L. Mc-C 
loskey, J.L. Boone and H. M. Manasevit, J. Amer. Chm. Soc. 82, 6245 (1960) 
] fctto-CKS&S*,*::***-?**?. iro^Sl;*3^tB(NMe2)3 1 BC1 3<£> NHMe 
2iOS*K*9»6ft*. li^^JtlftfiWBBrSt CS^l: J: 9 BrB(NMe2)2tt:*S 

[B(NM a2)2]2HL * tl I* « « K X 0 » « * * flS * *» * *>HC1«> # 

**t3w£#-e£5. t'^ -* * * teNguyenfc [Nguye 

n,P., Lesley, G. , Taylor, N.J., Marder, T.B., Picket, N/1/, Clegg, W.,E1 
sgood, M.R.J. , and Normam. N. C. , Inorganic Chem. 1994, 33, 4623-24] \Z. £. 

ffl«-rviIlKA*«*j l*£ i^ttffl i # . Chemical Engineering New 
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s> 63 (5), 27, i986fcB*w»M*«>villlfi«>A* tr*tr**«t<o i i *« 5 . * 
i9 0 ig £ * Nite & © 0« 14 ~ * ^ * * 9*-=^*' **±©=y^^»» 

*©«li*Ot>«>*<ftf!J«r.*be»Klll36**t4v^. -t- 4 *> t» « P d C 1 , , P d ( 
OAc),, P d C 1 t (d p p f ) C H,C 1 Pd(PPh,)*. Pd(Ph t P(C 
Hi).PPh,). n 14 2 ~ 4 ' T *> *\ JSjltfHfr-CfcaM****-** 

9 , ittfi: Lt*^7^Ett : f, P ( o - h !> ^ ) . , P(i-Pr 

) 3 , P ( *S 9 a ^ * "> > > - P(o— Me-OPh)», 

P(p-MeOPh),, dppp. d p p h\ TDMPP, TTMPP, TMP 

h u r y - * r * * v , hyru-/wrv^*^, Mr!)-/nf^7) . ■ * 

* 7 * vSHtt* P(0 E t ).-, P(0-p-M^)3, P(0-o-h ]) /u>3 

*5 i t* P (O-'iPr) 3) St;^«lC«3 4Ett : F»«l^*^5<>©li^7v'^A 

. , 2- - e- tr y v & ** o IB - * * fc tt .« h » r s ^ ) . Wttolttffl* 
fc © m: ® * » * « -t i= a » x « * * * n * 5 s> * a » t** 7 * a <* , ffl x. 

ZStt^? V> 7 S^'J- Li, A. W-H. Mau and C.R. Strauss, Che 

mi cal Comnunic-ations, 1997, pl275fc SS <0 # ft It ft 9 * * «> '< 9 * * A * if 
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iZftTiVC'TSK. DMSO. * # * *Mt * * . ^ h n /• * V , T i? h - h 
3,1,, xy/sH*. x-f;K #y^-x/u> « * ^ - ^ , <6 Si 3? * S£ * 
- ^ a, , 6 HT/^-/K fc-W^E.cfta*'^^^ 1 ^'^ e y ^ 

. ^y^B/<;-^*fc»t*ibi:*o* 
n ^ w ^ ^ * <o M fi ^ # « ^ ^ ^ - i ^ '* ^ vs » ^ ^ 755 * * T ' ^ v ' * ^ 

t ^5. R(5ofilii-«t-ioo~ 2 5 0 toi5fflrti:fc5tfc^ 1 » 
BE««O.IB«)K**:ftfc«tU. «»>*fctt*l«i-t-a^ iM-niStt^ 
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©Wfc Li, N a , K , R b , C s , T V * = * A . T ,u 

(ct x. tf gts* * y a ) , ©7yft«i< *&itm& xvm&m, Li, Na, k, Rb 

fcitfCsCy ViS*3iV7!J-/M^«!fi. Li, Na, K, R b £ C s © 
jlygSx^f/U (#J*tf, CiHiO P (0)(ON a ) t ) , Li, Na, K, Rb 
S(J«-Cs07xM->K, Li, N a , K , R b S. C s © T A> = * 3/ K , *5 <t 

- j& tc -e © r y -/utf^stflHH*©*? fefcSRJSSrMllEL-fc^-C, # # & -ft * 

T>« r ^ * * * * * ^ Bft ^ * 9 1 /V- 13 . i L i , N a , K , R b , C s , T V * = * 

rr!I-**9#fW#J tii»#^y^tes 
© IB © viii« ttiits^sR* 0 ***® 51 iS:f ' wt '^ > ' e 

*% B ;i©te©-o©f®tanc*3V>T, vilHKAJI*«ICfcaiS*-**«>#«T. * 

n 5 , 
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**** (boronic esters) t* 6 r 9 J : 
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As «s » m 


*L 4» A* 

fr ^ fla 

MZZ 


am ct» t*- 

I £ fi 
M/z 


1 




262.1 


262 (M J 
247 (NT-15) 


2 




246.1 


246 (NT) 
231 (NT-IS) 


3 




238 


238 (MO 
223 (NT-IS) 


4 




330.1 


330 (NT) 
31S(NT-1S) 


5 ! 




249.1 


249 (NT) 
234 (NT-IS) 


6 




280.2 


280 (NT) 
265 (NT -15) 


7 




210.1 


210 (NT) 
195 (NT -15) 



• • • m 
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m 2 





ft -g- fl! 3S 


Sf * « 
M/Z 


A J£ « 
Mfc 


24 


HaCHNOC — ^ ^ — 


261.1 


261 (M*) 
246 (M*-15) 


25 




222.1 


222 (M*) 
207 (M*-15) 


26 


OCH a 


265.1 


265(M~) 


27 




406.1 


406 (M*) 
391 (M*-15) 


28 


HaCOCHN 


261.1 


261 (NT) 






292.1 


292 (M*) 
277 (M*-15) 


29 


OCHa 


30 




283.0 


285,283 

270,268 (M* 
-15) 



• • • • 
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31 


^<y<x 

H 3 Cr 


248.1 


248 (M*) 
233 (M*- 15) J 


32 


^Q-<X 

CH 3 


232.1 


232 (NT) 
217 (NT-15) 


33 


-<y<x 


272.1 


272 (M*) 
257<M*-15) 


34 




260.1 


260 (M*) 
245(M'-15) [ 


35 


H 3 co 


294.2 


294 (M*) 
279 (NT -15) 


36 


-«<y<x 


248.1 


248 (M*) 
233 (M*-15) 


37 


^-{^-<X 

OCH3 


264.1 


264 (M*) 
249 C1VT-15) 


38 


Ch<X 


210.1 


210 (M*) 
195(M*-15) 
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39 




283 


284(MT+1) 


40 




263 


264(M*+I> 


41 


HN^N 


272 


273(M*+l) 


42 




219 


220(M*+1) 


43 




296 


298 (M*+2) 


44 


o 


363 


364 (NT +1) 


45 




220 


221 (NT 4-1) 
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46 




194 


195 (W+l) 


47 


CN 


229 


230(M*+1) 


48 




229 


230(M*+1) 


49 


_____ ^ 

H 3 COCT 


246 


247 (NT+I) 


50 


CN 


215 


216(M , '+1) 


51 


p-o 


215 


216(M*+1) 


52 


~00< 


215 


216(M* + 1) 


53 


CH 3 


232 


1 233 (M* +1) 
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__6| 


OCHa 

—0~&- 

NCH 2 C 


_ 259 


260 (KT+ 1) 


62 




254 


255(M*+1) 


63 | 




211 


212(M*+1) 


64 




324 


325 (NT +1) 


65 


(hsco)3sh ^O~ b CX 


324 


325(M*+I) 



fflfg rjg^sj ii::t*fl*h5 4*-o.o7 5- /Htlo-oi:Ilit 

5t-<t©gf ©»i»i^t5. jisesowtt 

& r ^ * i' & tJ 5 ^ t: -t «> *t ai s * — ffi w * tr o 

*I!lia5*SI4> t£ ?fc <£> lb /4 s ii <£> -ft: # (combinatorial chemistry) 
^ *5 T R XI it ^ EI 9 (chemical libraries) <D S (it f- *5 T ffl V> h *t £ <D t 
m D # ft -C S * # U t " - 3£ #» # * tz. tt W IB f - X w ± *> lfc * K X M £ *t 5 C «t ■** 

^ & *s s w ^ & -e r y — ^ * vmtw.m&-&b)x-x:T$ v — <Dmm\z&<& & txtz. 

i: *s -C # <t ? „ r.o^ftte^fctewftfc^ co^^^r^fflb'tTKlJ •<? — * ffi ± lc £ 
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n»tt«. satis t a a ft**©#«T, *^!)^fiit^^ 

ft^S^fcj&y^y^dfctffc-frfifci-*-**'"?** 5 - » *l © K 0< ffl £ 

. m ic « o x * fc *> s '* y ^ - a. tf * y * * " ^ > w * E * ^ n ^ v * (± 
a y ic <t 9 w«e*ft u ^ e, . ^{cviiii^^^fefe^ t mm 

WfB*ftufc*BB*:Ty-^*^**iii«=Kfl:-*-*-t-t^rtt-c*a. ^^>ry 

(M x tf * A- * v & * * ■? /v) * ^ tr 4 b tf * n 6 <*> * <* * ■ y ^ - * S l - 58 ffl $ 
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Kl © K it <o fc * K t> £ o . ^bcRStt^ftttr^/^^ltlfrS 

fc i4 # y 7° y y ^4^ftt*fc5t i /5> ~C # i.5 , T1J— * ? ^ * R9 # I* . Chem 
Rev. 1995, 95, 24 5 7 ~ 2483 5 -V ? 7 (M i yaura) t * X (Suz uk i ) \Z £. 9 SB M 

zfrt-r ]) • - * * m it & m <o >< y *sv a f&m s ^ - -o u -t t # #n -r z> ^ £ * s 

ft^i'S^irof^fif^n'S li^t-t, * fc.-t *t e> © R IS I « © * A S *t fc * 
g^ns, ********* 5(Srof=1 

m * n <b © e & s % & m i- s & k * l- t= > fimK-r z> 0 
&<Dm&*&w<vmT<nm--& b v** ifc « * w -r s fc * t= * ffc s *t * . 

b , o«oEattK*tB»Sftfc*W^»-***» 5 tot I44V^ i: 14 m M 
If #1 




— ( 9 . 7 2 g , 0. 093^/W)«r^Sb 
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1t 250ml U V* (Schlenk)7 7^ = i:Atl, tt * 5? * * * * - x ft, ( 1 00m 

-( 9 ... 24 g ;0. 0 4. 7 * ;W & An * , »b*LfcJB-&*«:. T/u=*>'#n*T. 

7kn-^»tt. *ft**/^*^^*-^^»*<2 • 4 6 M 

7 6ml, 0. 1 8 7*^)Srff*-«EiTS4i»bl»B*^tJBA, -ft 

ftILT5iUt, ft R iS: ^ 18 t , 5*«:»-^»i'^^79^= ,K ** L 
^<73^?S5re@t--5*T-^|g$*> 6 @ # ( 2 . 8 9 g , 2 3 % ) «r # . n 
mrf, ^»fifei*i!|SS4)$«5tt,5:tSr«Slfc t » * © * * • » ^ ^ 
•^^T-ttfcB(2x200ml)L, tt W « * * ifl f* * * 38 S * » H & * * » < 6 • 

»| (» jCX. 6 0-8 OTOA^ffifeSftL. ifewBS^^DXAgSClfX^t 
^ ^ V v 5 Or 7 V) V # * *s > m . p. 1 6 1-1 6 2t, 
l H nmr(CDCl 3 ):J 0. 9 5(2xCH 3 )W3. 60ppm(2xOC 
H 2 ) c 13 Cnmr (CDC 1 3 ): 5 2 2. 1 < 2 x CH 3 ) ; 3 1 . 6(R 4 C_)& 
mi.5ppm(2XOCH 2 ) 0 1 1 Bnrar (C DC 1 3 ) : 6 2 7. 4ppm(B-B) 0 



=»-^(9. 15ml, 0. 16 4*^)S:,**#H*T, 
-O 5 0 0m 1 %&79X="P<?>T h7**(^^T5 / ) *J> * 9 V ( 1 6 , 
2 4 g ; 0 . 0 8 2 0 ; t*)/«*^^* I '-^*( 170,nl)1:, ™ tfc ' =■ ° 

^ S «(2. 8 5M, 115ml, 0. 3 2 8 * /U) * 1* M »* "C 
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*>®\*&.®-rz*T?m&2 j tt^ efe@^o. 1 2 e ) t » fc . % h ft fc <o a* v 

*?-A'T5>'«fifc**V*< ^ fc'4 fc 5 : i n m r fii I fc. ^ 

fLfcftS»5r»' { ^*>t-|ffl(2 x 2 0 0ral)U ^WttttiTSfc^ilb. & 
Bi"5*-eiE«S*-. £ @ # ( 8 . 4 1 g , 7 2 % ) Sr « it . # & ft fc t «> * 5 B 
Wtf54)Sl5t-fc.5:iSrn I1 rfttBlit. **Dfc#KL-C»fct>©<3. 1 2 

it , 6 @ # ( 2 . 2 3 g ) 3: » , n m rf* B ft4^«Jt-fc5 i i Sr*S L 
fc. «ffi^^^ : lr-&^-&. ^< Vt? W«» (b.p. 6 0 - 8 0t)^f>S^ift 
MfeJSft«>K'*<^#>'5>:*-9h)^jffnv«:l|5l*9. 9 0g(0. 0 7 0 0 *^ 

; 8 5%)-eHfc. 



(-fiJ®, OC 2 H) 0 1 3 Cnrar(CDC 1 3 , 2 0 0MHz): 6 6 5. 5ppm 
(OCH 2 )o 



Ifctiffl tfc 1 , 3-7'B/'!y^d-->(l 0. 2 2 g ; 0 . 1 3 4*^)*, 
g.m&m^T . "OP 5 0 0ml ?Ll77^^0T h?t^(';>f*7? / ) 
,^py(l 3, 29g;0. 0 6 7 1 t/W/S**" f/K2 O 0m I )Sf«EK 

**/tt**-^/l'<2. 85M, 94. 5m 1, 0. 2 6 9 ^ ;W ^ E ^ - 

® 4& i: # fit b , *>?£$:^?gi£@£-£. «t£@frw£/&4&i(9. 5 0 g , 8 3 % ) £ 



1 Hnm r (CDC 1 3 , 20 0MHz):6 4. 1 8 p p m 
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1 Hnmr(CDCl 3 , 2 0 0MHz):S 1. 87(lM2H, 
CH 2 CH 2 CH 2 )^.tJ«3. 93ppm(£IS,4H, CH 2 0) 0 
13 Cnrar(CDCl 3 , 2 0 0MHz):6 27. 4 (CH 2 CH 2 CH 2 , 1 C) 
lppm(CH 2 °> 2C) - 

W 4 

PlV n P- «Ph 



* y (meso)-t Ka^j/^US. 6 6 g : 0 . 2 13*^)*, 

; 0 . 1 0 7*/K/i*^^^ I -^ P ( 5 0 0 ml),:i * ?BtT ' Si ' L 

. -9^(2. 8 5 M ; 1 5 Om 1 , O. 4 2 8 * * E * - 

■C 3 3 . 6 2 g ( O . 0 7 5 4*^;7 1%)OB«)««r»fc. 



%. 

1 Hnrar (CDC 1 3 , 2 0 0MHz):6 4. 04~4. 1 2 (HM, 2 




( 40 ) 



#S 2002-505663 



H;2xHCHCPhk 4. 5 7-4. 6 6 C=£SL 2H;HC.HCPh), 
5. 44-5. 5 2(El5,2H;2xOCHPh)W7. 28-7. 42 
p p mC^-lfS, 1 OH ; 2 x A r H)„ 



09 6 




L . HX ^ . 4 1 % 



•ft h> (9 l: 3, 5 - -J - 1 - 7 f- U -r = — £r 

1 Hnmr(CDC 1 3 , 2 O OMH z): S 1. 2 1-1. 5l(^M,3 6H; 1 

2 xCH 3 )W6. 82 — 7. 30ppm 4 H ; 2 x A r H ) D F. 
W. :C 28 H 4 oB 2 0 4 ©tf»j|=46 2. 2 5 » ^ffitt m/ z 4 6 3 (M + 
Do 



m # b «t t > -> ^ 9 m rt m s> * o ^ & * 3 - ^ * °r /U( 0 • 3 1 

5 g ; 1 . 2 4m^W < 1 -a-K-3.4->^-U^^**S/'<>'<V(0. 2 5 
2g;l. 0 2 m * AO , PdCl»(dppf).CH,Cl»(2 4mg;0. 02 
9m*/i')i»ifc*9^^'(0- 3 0 0 g ; 3 . 0 6 m * A-) & a 9 / - A-"* & # 
g|(6 m K 9 5 % E t O H : 5%H,0)K:**bfc»«SrAlX, t£ # b * 5 

^#Dyft-&*o»»i»©»*i. 6 4%«*S(5i5ftr!)-^t 3 6 % <z> ife 
| t t^|j)7 y d ft :x. ;* ^ -A* # # 1" * ^ t & ttC L fc . S 3i # H ft 




(41) #^2 00 2-5 0 5 6 6 3 

T x 3fefc5*#nvfc'fi'*b<17 3mg ;0. 6 8 m * /u) SrSfE ft l:» i « 

tV^ii^BftbftS*-^ £ S ^ ft K it *P <^ ^ * n ^ ^ *D ;t fc 0 L 

-^(2x5bml)-CiffltX. *figftSr»«Lfc, i-^/HAWttSr-S-fc* 
■C*»b, a^(MgS0 4 )b. I$T, JSttt****?^. fi£/&ft£», L*»« 
& , * $T (80-120^/2. 5 x 1 0-'^E)> OSSUfc. 
IH nmr (CDC 1 3 , 2 0 0MHz): 6 1. 2 7(-Ml2H, C.(CH 3 ) 2 ), 
5. 8 9(-Si,2H, CH 2 0>#;t*6. 72-7. 3 1 p p m {&W%, 3 H, 
A r H)„ 

M 8 

t -p~CC 

■>a l/y^frtli. i^iRnySrotfta- yH^f/KO . 3 2 7 g ; 1 . 2 

9 m * A' ) , l-7'n^-3,4-^^U>'i 5 ^-^->'^>'^^(0. 211g;l. O 

5 m * /u ) , PdCl,(dppf).CH,Cl»(24mg;0. 0 2 9 m* /u) 

g£ & # y ? ( 0 . 302g ; 3. O 8 m * A-) * ^ * / — A--tK Wi&t& ®k (6ml 

9 5 % E t O H : 5 % H » O ) 1= & M U fc. & tt * A ft , «# Loo 6 O tl:»Si 

Lfco 2. 5 n* M « , RJ5i^«J«Jgc^Dr*ffofcir^, v? tR o V ^ ft 
|± i* > 3 2%<0*K/&JMfcTy~-A^#*E£ 6 8 %tf)K$ttfiKi<07 ^ 

j. 5 ^ r y — & £ to 7" y — /M>?;T y — a- ^ n > ®? i^^^ti^^ts- 
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-OCX 

0 . 3 7 4 g ; 1 . 6 6 m * /u) , 4-3- K^^= H ^(0 . 2 5 0 g ; 1 
09m* /M. PdCl t (dppf).CH t Clt(27mg;0. 0 3 3 m* /U 

321g;3. 2 7m*^)*r«*^*>'-'K6"ml)K 

r©RjSa^***(20ml)Ktt#Aft. ^^,1^-^(1 x 7 5 m 1 . 
1 x 50ml)tttWlfc. s-y/H4W*t*b*t«>b, 2 
x jOml)lM(M|SO ( )Lfc, ^6*« * 36 T «« 
6B#«r»fc. *?ST, *«T?»»**?V^ 6&H#(8 0-1 00^/2. 5x 
1 0-'^E)^»fc. 1 7 g ( 0 . 7 9 m * ; 7 3 % ) . 

1 Hnmr(CDCl 3 , 2 0 0MHz):6 0. 9 5 ( 6 H, CH 3 ), 3. 

7K-M4H, CH 2 0)W7. 5 2-7. 82 ppm(#M,4H, Ar 
H)o F. W. C 12 H 14 BN0 2 <DjH-JMfE, 215. 0 6 :£fttt(C I +M* 
^h/W):m/z 2 16(M+1), 2 4 4 (M+2 9)^2 5 6 (M+4 1 )m„ 

0»J 1 0 

0 . 3 7 0 g ; 1 • 6 4 m * A») , 4 -3 - K-<^/= M /KO . 2 5 0 g ; 1 
. 0 9 m**K P d C 1 , (d p p f ). C H»C 1 . (2 7 m g ; O . 0 3 3 m * A 
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) £ y * ^(0 . 3 2 5 g;3. 2 9.in*^)H«0^o^T* = - 

/V < 7 ra 1 ) K « M U fc M «r A ft , 8Jf b 6 0 t C»i t fc. 2 4 * ID tt 



3T*fcofc„ roS * ifib, 13c @ # £ HX A L , ^ ^ £ 

^nn*/UA(2 5m.l)l:**tft. **'***§l*il-e*9**. * W 5 fi* * 

Jfc 3? T , «»Hfctt#-ifei#«:»t. m*JiM<IK8 0~l0 0<C 
/ 2 . 9x1 O-^EliaoSiU 6 6 ■ *r # . 

1 Hnmr (CDC 1 3 , 20O MHz):^9^D 0 

y ^ y - X ft W y ^ n \£ yu T A- =» - /> * t? \> T V - * * « ^ 8* * * y *C 

gj 1 1 



5 9 g ; 1 . 4 1m^H, 4 - 3 - K -< V ✓ =■ h V /V ( 0 . 2 5 1 g ; 1 . 10 
m *,l.)> PdCl,(dppf).CH.Cl.(27mg;0. 0 3 3 m * * ) * R 

6 # y ? A ( 0 . 1 1 8 g ; 1 . 2 0m*/V)*rttS»P«*>'--rt'(6m-l)K»«|b 

v ft * « , l 7 % *> * K £ £ 5 ft T y - /v , 5 9%ror^/^^Si^/i' 

at o< k 2 4 % *t «: t- r y - ft -a- % a* & ft * *t « r v - * * D ^ * 31 * y /W 
. tr T y _ ,u = 2 . 5 -e fc o . mmm 9 1 1 f* * tf * v * 



• 
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if T !J - £ /& « ± & & 'P ft 



M12 



£><IX 



NC 



0. 3 2 1 g ; 1 . 4 2 m * ) „ 3-3 — F'<y'/ = M/HO. 251g;l 
. 10nHrA-KPdCl,(dppf).CH»Cl t (28mg;0. 0 3 4 m * A- 
)£g£®£#y?-^(0. 118g;l. 2 O m A?) & ^ ^ / — ^ ( 6 . 5ml 

)U:?gfllLfci£i£&Aft, 6 0 < C^iPSftbfc„ 1 8 t^t, g c^ffUTJ-^ 
* n v & si * x * ( 8 3 % ) t M %P * T ]) — /u -ft: ( 1 7%)!J>bft5 2*©tf- 



^ # 4ft fcB $ ft fc 
Wl 3 



NC 

6 3 g ; 1 . 4 8n.**), 3-3 — K'O'/s h J*(0. 2 5 0 g ; 1 . 0 9 
m /W s PdCl»(dppf).CH»Cl»(2 7mg;0. 0 3 3 ra * * ) t 8* 
& # y ? A ( 0 . 1 20 g ; 1. 2 2m**)ift!8^/-*(7m 1 SI 
fc^fiJSrAft, 6 OtlwiDfSLfc. 1 8 «P M g c 9t #r T- ii »J <0 i? .# n ^ <fc 

, 9%<n*S)5i Mk7 D 7 3 % w t y # o v & » * y , atfi 8 

% «? at w f r y - >v it m a* # hi * ft it . 

« 1 4 
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CK> : 

£ ?it # B «v T , a. U v ^- W , M 5* # n v ( 0 

3 2 2 g ; 1 . 4 3m ; e/W 1 2-3 - K^.^/^ h P >(0 . 2 5 0 g ; 1 . 0 
9 AO, PdCl t (dppf).CH,Cl t (27mg;0. 0 3 3 m * >u) £ 

§^^*y^^(0. 1 2 0 g ; 1 . 2 2m*/u) : S:^;^^^/ — ^(6. 5ml) lr 
« M b j* « & A n . 6 OttUBiLfc. 1 8 I* Iffl * , g c^fff^^nyft-g- 

# # & b * ^ r. , ^ < © * R & ^ n ff v ft: r V -^i.v»< © 4= & « 

WdfcfiM***^** S5.Kf*o^ft^»(0. 167g;0. 7 3 9 m AO 

3 0XC*R«J:-Hr!l-*, 6 6%©7 J - A^nygi^f/Htfl^yo 
i 7 . 8 -e o . 

glj 1 5 

Q-CC 

CN 

60g;l. 4 2 m ^ A-K 2 - 9 - K'* ^ /= Ml . 2 5 0 g ; 1 . 09 

m * ) . PdC l s (d p p f ) . C H » C 1 t ( 2 7mg ; 0. 0 3 3 m A- ) i g£ 
& # y ? i»( 0 . 120g;l. 2 2m ; t/WtKi^/-'K7ml)l^«IL 

«rX*i., 6 o°cizmmvtz 0 i sums, g c ftrnx-mm <r> *j * n 

3 0%©*SffJ:Mt7!J-/K 3 l%W7P-/^cytx^f/^0C 
3 9%©Mflf7!)-yH^^#itti^fc. 7y-;U#ny^i7f/U : f T 




( 46 ) 



2002-505663 



\) — — 0 . 8 0 t- fe o fc „ 

0*1 4Stfl 5 11, \£ * * 9 > *S * ? h ) # a ^ «r , 2-3 - K V ✓ 



g| 3& # B ^ T , * U ^ * * rt s •^#DyiOlft3-/l'i^T/K0. 3 
6 2 g ; 1 . 4 2 m * A- K 3- 3 — F7t h 7 i / ^(0 . 268g;l. 09m 
jv ) , PdCl t (dppf)o CH t Cl t (28mg;0. 034m^yU)i:^^ 

^y^A(0. 118g;l. 20mt»t*»'^/-1'(6. 5ml)ti» 

ufcj»*iAft6 otcJURLfc. 1 8 i* IB « , g c^«f-ei4%ro*R^J;5 

^ r y _ , u s 7.9 %0)7 !) -/U* o ygSx^f/i'R^ 7 tf7 U - A- -ft 

® # J* W $ n fc . 7!)-^*oy8x^f/W:lf7!l-^=l 2 . 1 T- fo o fc . 



2 3 g ; 1 . 2 7 m * A), l-a-K-S^-^^uv^^^S/^^-tfvCO. 2 
4ig;0. 9 7 2 m * A- K PdClt(dppf). CH»Cl t (24mg;0 
0 2 9 m * A ) i: ^-A # Bfc # !J * -M 0 . 469g;2. 9 3m*^)S:K»^ 
*/-A(6. 5ml )lc»*lfc»«SAn, 6 OtCJDlUfc, 18WIW*', 



gtj 1 6 




gB 1 7 
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Sr flk B b 7c . 
flJ 1 8 




^^#H^T, a, u V * rttt: , 5?#By«.cbrta-A'X^9 l A'(0. 3 

4 7 g ; 1 . 3 7 m * yU ) . l-3-K-3,4->^WV^^-=¥v--<^^^(0. 2 

5 9 g ; 1 . 0 4m*^), PdCl»(dppf>. CHtCl t (26mg;0. 
0 3 2 /W) t 7 /Utf" nSSt b V ? A(0 . 317g;3. 1 7 m-e/U)Srf£ 

/-*(7ml)C**Lfc*«SrAft, eCCKillfRb*:. 1 8»B«, 

£ m ffi L fc o 

m i 9 



£ St # H «l T > *> » u * * , ^*ny|froet3-;n^f;K0. 3 
2 2 g ; 1 . • 2 7 m* /u), 1 -3 - K-3, 4- * \s * 'J * * > V -£ V ( 0 . 2 4 
2g;0. 9 7 6 m A- K PdClt(dppf), CHtCl,(24mg;0. 
0 2 9 B**)iM7**B*ltM*A(0. 403g ; 2. '9 6 m*/W) 
*|£«fty^y-/K7ml)tC*»b*:»»SrAn, 6 OttiPtttfc. 1 8 B# IB 
& > g cdtf?82%»*Ret5fl!7!l-yi' ) ' 15'H«)7!l-*#By|x^ 
f" /V- S V 3 % <£> *t $fc f T U — & tfc W t . 

m i 7 , i 8 r i 9 » , mbos^tsi* u ^Aoft^D t, £ & # h& 
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m 2 o 




84 g ; 1.1 2m*/H, i - g -r K -3. 4-* * U f 5? * * f 1" * f < 0 . 2 4 
4g;0. 9 8 4 m*/l'), ftH* !l * A(0 . 3 16g;3. 2 2 m =£ A*) R If 
mo. 1 S %s<9 *S V J*&W&R9t# ? • 953g;0. 0 3 3 6 m * /U) 

& -m. m * ? / - A?{ s m i ) \c & m u is. n m * a *t , 6 ottamiiufc. 1 8 i* m 

, g c^ft-emtftSro^^Byft^lii^lFaiftv^i^IBt, 4 7. l 
% TO * S <fc 0 it T y — A* > 4 9. 7%©7!)-A'#tiV*a:^f /URt)f3. 2 
% cd M s» tf T y — /ufcfcfflUfc. 

glj 2 1 

S^^H^T, f a u y f t . i?#c vKtOfta-^x^T'^d . .3 
86g;5. 4 6m*;l') > yot*!) 1/^(1 . 2 ~ 1 . 3 m^^B r / g 

»g x 2. 0 0 1 g ; 2 . 5 Omf/H, SS* H ^(O. 751g;7. 65 

m 

^/U)RU t PdCl t (dppf)„ CH»Cl»(6 1mg;0. 0 7 5 m* 
»yt*t^(4 0in Dt^jKLfc^ffiSrAli, 8 OtCJH«l tfc. 2 1»BS 

» R IS » • Sr * » * » *P L- « -R » * ^ » flg * * §l * • ^ * * L fc • ^ h ^ t 
K a 7 9 >- < 4 Om 1 lit^ftHtti, »f>nfc«-&4<5«:*lH*%iB«rfc 7 o t T? 
3 0 # M *D *l L . # * ^ a F^7 7^-fa^iS I t 3 l;aitWi'* n >i« 

^/<5y»tH)nXyO. 5%v 5 -ry7°ntVwT5V/ARv ; 7<^/U*/l'A 
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0 8 g ; 1 • 2 1m*/!'), hy-7/u*n»*7*=/K0. 2 4 9 g ; 1 - 10 
m*^Kgm#U?^(0. 330g; 3. 36m*^)XVPdCl*(dpp 
f ). CH,Cl.(27.mg;0. 0 3 3 m * /W *: tt * "> K ( 6 

m i ) \z ® m u fc « « * a n . 8 otciJiufc. i s mp m-« k g c # « -c r a; 

/l,3i-y/u-C*W(lx7 5nil, 1 x 5 0 m 1 ) U fc . 

fcm, *»(*;-2 x 5 Om 1 ), f£JSs (M g S O.) U , 3K£T. W * * # * U» * 
fejffi«^^t#fc 0 ^ BD *;vA:5l^5yMO~60Ml : 1 )R**tt 
t LfcAyA^ o "V h^77^-(v-U * ^ 60) "C *& ®i U , * 6 * * * 



^nmrCCDCla, 2O0MHz):6 1. 3 5(-I5:12H, 4xCH 3 ) 
26~7. 84ppm(#lf;5H, A r H) 0 F. W. : C 12 H 17 
BO.om 2 0 4. 08; 2§ftH£(C I /MS) 2 0 4 (M + ) 0 



2 3 7 ! ? /v^ n CO fc» -j- ^ — yUx^f^^M*^^ 



7l ^/^ayi© tf-J- a -/U* * TwMArB(pin)) W / * / - * * « «r ^ ^ '< 
y * * * 9 A (ODS)Srffi V^fcH P L C (Waters 600E) X' . KTO*#TTf »ff Uft 

^ = 2 3 O n m, 2 m 1 /». . 2 0 % C H, C N : 8 O %H t O M)H 8 
0 % C H 3 C N : 2 0 % H, O (9 ~ 1 7 # "C ft * tt IE * fll > . * - * * 5 5 . 9 # 
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Rxf l 4. 9 # ^ fc* £ ft , W ♦ tt 7 ~ = ^ # o v Bfc <* » K » »'W IE « » b 

T&£. tfcfttttAr B(pin)C»I**lfc. Itf [A r B (O H) 2 i«] 

/[ArB(pin)i«]= 0. 0 7 4 T* 2> o fc . *«J«?**/-A-*»-0. *» <> , glj 

M «■ IE < ?,*C*t;*!l.'t*WllCtH«'HPLC»tftffoT, ffi « Jt * 

^o. 4 4 w f - * & 5 . 6 ftRXf 1 4 . 7^i:av^Lfc. 731 
n A- # n t^ - /Hn ;* /w # TkK: B§ $ ft 5 i AO * # M It, 7 ^ = jv # 

gtj 2 4 7 j iwu p ^@gco^^--^>-^ V v= — A- ;c * -r acq j)D tK # ft? 

"OD< O-v 

^^w^.^-^ViJ' >- v 5 - A- * ^ A- <£> p< * S — A» n Sr / A> ✓< 
-y^^.*7A(ODS)$rfflV^fcHPLC (Waters 600E) "C , ^T<^*#TT*55"=ff 
UfCo A, = 2 3 0 n m > 2 m V /» . . 2 0 % C H , C N : 8 0 % H * O <fl 38 ) *v 
t> 8 0 % C H , C N : 2 0 % H » O ( 9 ~ 1 7 » T? * » W K * AS). -. 5 . 8 # 1c * 
— t° — ^ JL fc £ Ox , :roif - ^ jS7 X 5./i'#nySl:J;5:i!r, S *P 1* i)^ 
ffi JJD & Tf Ok B b fc „ 

* , S: *'H P L C -e « * b , :h#7i5^*' i yitfc6:iS; 

iV^'Lfc. iOCtl4> ^ * =■ A- * 0 f Sfc «> * * ^ ^ * > & * ~ ^ 31 * ^ yU 755 

2 3^0524*^, tfta - ;U R * * ■$> >- i? * — ^© 7 B y« 

^ * x A- Kfc * * "C- An tK # ft? & & ^ -T * 5 > et = -/^7x=^!ifDyix^f^ 
ff] 2 5 

g iif # B ^ T , -^D.ySi»i?t3-/^^f/KO. 5 l 

3 g ; 2 . 0 2 AO v 1-^ n * "3, 4- * * V V * * 5"< V if V ( 0 . 2 5 0 
g;l. 2410*^), S8*!)n(0. 371 g; 3. 7 8 m * AO . PdC 
1 t < d p p f ) . CH»Cl.(33mg;0. 0 4 0m*A-)XVrt»«*^7* 
= /K 0 . 18 8g;l. 2 2m*^)Sr^^- ^(6m 1 )fc»iUfc»**A 
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0|J 2 6 t&VuT V — /\s (D Kfo 



D M S O <F T* . p-^ a o ~ F B^yfy(2ra ; e/l')Sr 1 . 1 m * CO i? # a >- 
KOtrt3-/H^f/V, 3 m * A' CO C s , C O » TJ 5 2 4 m g CO P d C lt(d p 
p f ) „ CH.Cl.t, 1 0 0 "C T* 2 4 B# W , AD L , L«»6«, Kl6i**C 
H,C 1 ,/*tttffltfc. C H , C 1 t m WL M <0 g c -C I* , gc/ms-C^^X/K 
m/z 2 4 9;M+l)£Hfc3nfc*-*;Rtf.fc0*»»*IW«>**V 5> - h ? 
^7s^/Km/z 2 4 5 iM+DiPl^^fc^-^i^^fc'^fc' P d C 
1 , [(P (C , H , , ).)..] X I* P d C 1 t [(C.H.)»P<CH t >«P (C . H .)» ] fc ttJ* 

flj 2 7 ttlSI b TNico^ffl 

•7#ny$«tt = -^i^TyKl . 0 9 m * A- ) > 1-3 — K - 3 , 4 - > 
> ^- ^ >"< ^ if V (0. 9 9m^^) s A.W. A- 7* -f (Rudie) ^ , Inorg. Chem. 
1978, 1J_, 285912® CO * ft t*fl SS t fc N i C l t (dpp f)2 5 m g . StPf^g?* 
j {,A(3. 2m^/U)S:DMSO(5ml) t P> 7 5 tt* 4 0 ^fflS# Ufc. 5« 
— f A'/*"ettBJLfc«0*-y'*«* c « c # #r T- I* , 5? # n V gfe 

r co tr - 9 14 x fit Mr W M fc , 3, 4-* f- u v 5? * * > 7 * =■ * * a > g? co fcf = 
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- ;U X ^ f ^ ^ fR] S £ /"C o 



h ^ s -vj^v_/" S03H 

i * X /U < 1 . 1 m * iV ) fc , 5mlC0DMSO4", lg<0C.s»CO.£2 6mg 
©PdCl.(dppf). CH.Cl.OffftT, 80t. 21. 5«*MSJS$* 
fc 0 DMSOSr^ffiT, fc* -?rtf>2SB*&£zKlwJ£#Lfcf£, Amber lite IR-1 

20[H+ffi]# 7 A* SET £ «^#^*>!igi^B£-f'*>'£l&*Lfc 0 THFtl 

D i O t t W 1 HnmrT* > 7. 6 8 p p m in Ff 3 £•> & # *> . J = 8 . 40 

3 1 3(M-l)&t523 3 (M-SO,H)fcf-^^#bnfc. 



So 



K j& ^ 1*1 , 0. 5 8 7 g(6m* ^ y^-^Sr, 1 5 0 t , 3x10 

- 7 mmHg, 3»BW*tttft*Ufc. b *» * *\ T^rfV#|«T. PdCl 
t ( d p P f ) . C H * C 1 i ( 4 9 m g K ^cySJCft = -^x7T 

,K5 4 0 m g ) 2 . 1 3 m * AO , y B *7« =* h M J ( 

Stt«:l-&ft> Gelest Inc.lS) 0. 3 5m 1(2. 0 6 m * ) R 4 m 1 <0 ft 
dDMS OlrSJltfco R (t> ■* & « * U * , 8 0tt2lP»«»ilfc. D 

MSOfcifGX^T^ a»ifi5a-e»*Ufc«-, Kugelrohre^@£lfi£ £ 3 0 "C „ & 

1 O-'mmHgfSf I - m &m # * » & . C D C 1 , 4> © 
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^nmr ; 1. 3 

5ppm(s % 12H, CCH 3 ); 3. 6 1ppm, 3. 6 2 p pm05l£^®t8 
fc'-^,9H. OCH 3 ). 7. 35-8. 1 5p pm(#I«, 4H)„ ^fKyo 
h>(ABME3iiPS; 7. 6 4, 7. 6 8, 7. 8 1, 7. 8 5 ppm)H> P" 

(7.36(tr), 7. 75(d), 7.90(d), 8. 10(s))^b/^^ttfco dtf>4&R<Dg c *CJ±fJ{^ 

tn s tyfl 3 2 5 (M+ 1 ) ©f ^ t U^fco 

ffj 3 o 5,5' -^^^-^-2,2' -tr tr y y<D^$L 

2-^ n =Z f- i) V s ^ W * V V ^ y-ti . ^ $ / — /Hp T? C s 4 C O 9 X 

l±C»HsO P (0)(0N a )t • H.OftifrofiSSfiV^, f SI'ff 5 r i: # T- # 

5 0 try^vb*fcttffl^r«B-c*>*. :ftbiHtPici,(dppf). ch» 
Cl»Xtt»«^9^-?ASrtt«i:b-CSESB^5. * fc , S^iSS li 5 0 t ~ 8 

RfS * rt K * -3 3 0 m g ( 1 . 9 2 m * /V ) <D Z-~f tt -e-5-/ J\> tT y ^ ^ t * 
{C 2 7 4 m g ( 1 . 0 8m ; e^)Wv : ^cV^^t'i-3 — ^^ t ^T/l', 2 6 m g W 
PdCl t (dppf)o CH,C!,StfO. 9 7 g CD C s i C O > S;ttii A//£ 0 6 
ml.O«*3i^y-/uSrJlP*.fc«, g(Sa^*«r8 OtTfftBB ( R « P* IBtt * 

iftitv^v^. ) jpsftufc, mm z thfr&.fo®m ( 3i - /w/tK ) it. gc^w 

9 , # <73 fcT - * (4 » g c /m s (m / z 1 8-5 ; M + l)«*tr»o, 

£#^5,5' -v? ^ ^ /u-2, 2' -tr f y v> v-c o fc 0 

(a) RJS* rt t= , 86mg(0. 5 0m* ^)C0 2-^ B *-S-^ ^ A< tT i) i? k 
*l^l4 8mg(0. 5 Sm^^JO^^o^iW^ta-^a^f^. 1 5 m g 
WPdC 1 * (d p p f)„ C H, C 1 »»V 3 6 9mgOC.H 6 OP(0)(ONa) t 
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wwaqhsl, 8 o "c -e i s . smmtiaf&vtz. ^-r /u/tK -earns 

ftitRjSt**©g c-eii, - * © * - * « »t u tf> « & $ ft ft a* o . * it s * 

(b) R J6* rt , 3 3 2 m g ( 1 . 9 3 m AO© 2-^ n *-5-* f^^P 5* > 
i # II 2 7 0 m g ( 1 . 0 6m ; t/l')©^#nyi»^t3-/H^f^ > 2 5m 
g53P dfOAcLXt/l . llg(3. 1 ^)»C s , C O ! ^ttii A/fc'„ 6 

m i <n y - z.tz'& , rros^l^i* 6 otlriDlHUfc. 3 u# n & te 

^ofc^-^^/Tk-ettaa^ftfcR^^j^^pg c t? i* , z*ot-^«it t* 1 
« ^ 3 ft ft *» o it . * a ^ # © - * '« * w m » . ta 38 w «■ © y o * tf y v <o 

*ixb-3kV, <ftLjJ<D f-^ tt5.6'-S?p« ^A—2,2*-lf tf y ^VCD^rfti -ft U 

(c) R JS l*i , 86rag(0. 5 0 m * ) © 2-^ n *-5-* ^ A- If V 'S f t 
*|I15 1mg(0. 5 9 m * i? n is tk<D X = — ,u X 7 *> . 13. 5 
mgCOP d (OAc),5V 3 6 0m g CDC,HsOP(0)(ONa)t • H t O Sr ft ii 
A/f£o 3ml Oi^V-A'taitfcft, ^WR^^l-&jK?:60 < C*-eiD^U7fc„ 
1. 3 3tffli> S^l^ll (x-r;W/*T'ttlti) O g'cdfftfTV*,- 5, B'-S? 
* f- /V-2, 2* -If If y -^^(D^^Srm^UfCo R J& £ 6 0 "C "C 9 OWMffofcS© 
R i£ © ^ — y-yw/^ttia-e^fc^ — •rvi'i§i£ c P<£>g c^fffli, 

/u -2, 2* -if if y 5? v « a* til 3 ft * $ > R ^ » * f I* 2 * <D if - * # 4ft fcH 3 
ft, * £ # © if - * »± * © « # l# M * J ffl « « W © ^ ° * * !* V (D -e ft £ — ft 

<di© if- ^ ©*^^ra 1*5, 5' -a? * 5^-2, 2' -tr tr y a? v © *ft t -ft b -c 

(d) R(5f rtt, 86mg(0. 5 0m*- >U)©2-y n -e-5-> f/^U 5? ^ t 
#fc(ri5 1mg(0. 5 9m*^)©^*nyg!©t*t = -/n^f/K 13. 5 

mg©Pd(OAc) l ^O ? 360mg(l. 5 2m J *A')0>C.H l OP<O)<ONa 

) t . h t o £ tt A, fc , 3 m l roi;? / -/^iixfcS> rroSJSl^i^^e 0 

«C * "C in ** L . 1. 3 3 B# iffl & , R JS » *> (^-xAVTk-C-tttti) © gc# #r 
^ 5> 5 ' ^ ^ , p _2, 2 ' -tf tf y v 5 > © trfftB bfco RJ5«:60tf9 
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, 4 n 5j 5' _v? ^ ^ /u-2, 2' -tr tr y >• £ ft * s 1$ ta $ n fc 

gjj 3 l 3, 3' -v? / g A- -2, 2' -tf tf y S? V CO 

r. O 0>J [±2-^ n *-3-j* A» !J 5* V & . §5 & S K O A c P d(OA c ) , CD # 



Rjfctf'rtK:, 172mg(l. 0m^/Wffl2-ynt-3->f^^^i#t 
2 8 1 m g ( 1 . 1 lm«*)05?*Dy*«)l?t3-;H.^?A'. 2 2. 5 m g 
©Pd(OAc) l .Rtf3 0 0mg(3. 0 6 m^/WWKOA c «;tta^fc. 5m 

l ox^ ;-^4iifc«« r©KSI^ffi!:8 ottfiDitfc. 6 H f* , 
*/*ttiat?»fci-f*»«o g c»«rtfi4,-3.j* -s?y ^A-2,2'-tr f y s? 

>(g c /m s . m / z 1 8 5, M+l)i^ny|^t = ->i^r*^ 
- * fc »t /0 s V> tz. $ tb fc „ 

gj] 3 2 2, 2' -tf y V <73 -o 



t, '1 OdHf**l/. /<7^9^*^7^y^f Iff # £, *g i£ £: 

»fc„ :M: 2 5 8 mgOC«F(l. 7 O m * A- ) , 14 4m««>S?*nv»© 
^ ^- 3 _ ^ ^ =r )V , l0 5mg^2-3-Ktfy^>(0. 5 lm**)S:»^ 

Il:2ml»DMSOS:WLfc. SJ£^^£8 0 t CT-16BtF t 8;fjn^Lfc'# 
<D BLRj- co^ — -r ^/zk tt tti ii£ co ^ — C9 g c# #r , K l& M » 5u ^ 




H 3 C 




RlStPrttes 14. 9mg(0. 0 6 6 5m j e/W<DPd(OAc) t i:72mg< 
0. 2 0 4 m*A')BP(o-CH,OCiH ( ) l ttta*< 2 m 1 ODM SOK 6 O 
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g £ *V , *7 7-f ^EJl^Wi!?^-^* 5 . 2,2*-^^ !l i^^(g c/ms ; m / z 
15 7, M + l)to-7 = i'/k)Rp XRtfta - A-i^f ^(g c/ms, m/z2 

3 5, M+l)f*«Ctt»»tt. 2,2'-fcT t» y v> Vtt, lit LTHC00K& 
fflV^c^ttsKLfc. by-p-hy/u*^7^v(68mg), Pd(OAc),(l 

4 m g ) , v 5 ^nvg?(7?t;°-t-3 — /U^^X/W14 5mg(0. 5 7 m * ^ ) , 2- 3 
— K t' U ^ 1 1 8 m g ( 0 . 5 8m*/W)i:CstCO,5 13mg(l. 45m 
* A- ) £ , 4mlODMSOX, 80t, 1 6 P# ID , £ ^ ti Wi & . S^^® 

f y v ; >-(7>^^:ffi^S:tJ'2 > 2'-ft°y v> v co £ # ?fc IS $ H « 

V*ttffl ttt*fiT?*5. £j*«ttg.c/ms<m/z 157, M+l) 
T* p] T* # , BUSS ^ - 9 (m / z 169, M+l) IS, * 7 -f I' 5> W i» £ *b 

glj 3 3 

l-ya^-3 > 4-/f^Vv ; ^-^rv"<>'-^V(0. 20g ; 0. 9 9m * AO , v 7 
*p yKrotTfa-zH^f/KO . 56g;2. 2 m * A-) , IJA,^^^^^- 
-T Y D 17 A ( O . 4 7 g ; 2 . 2m : t/H 1 PdCl t (dppf)<, C H » C 1 » ( 2 
5mg ; O. O 3.1 m* A'JStf ^7 x = ^(0 . 15g;0. 9 7 m* 

^)i^y-/K5mi)l:g«IU, tOif««:30~50ti:Jl»U, * T 

K ( 0 . 27g ; 2. Om^e/^SrJDx., # <b;ft,fcKJc;jg-& ! &£^ii- 
. 1 W & K g c # *fr & *T V> , s?jKn^te^fc* s t*tti^**^-£**» l '* : 

o 

fflj 3 4 

g ijt # B ^ T , •>=.U>'^'i : tC^^n^^<7>f^ = -/U^^7 i ^(2. 0 2 

g;7. 9 5 m * AO , 2r3 - K= F » (0 . 981 g; 3. 94m* 

AO, PdCl.(dppf). CH l Cl s (97mg;0. 1 2 m^WSffSS* 
y ? A ( 1 . 1 9 g ; 1 2 . lm**)tft«DMSO(20ml)l:**lfc*S 
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& ft i& * > $ # * * 5 & 8 0 X: IE M m L fc . 5^Ht, g c^lff-C£4/*«l©* 
^ ^ T y _ , u ( ary i barate) t * \Z. v? n V <fc #1 -R. * '><*> * & J£ J: 0 it 7 V 
- /U , IfTU-zM^^LtV^; J:Ktf7J-/l'#7 - h CD 2 -T 5 / 7 i - 

^ ^ o t* = — ro^^FWjl56 ro'lE *ft Sr # . R *E 4& & * 

(40ml)l:iifAh, -^if/i,x-fyK-|tll(3Xl0 0ml)Ufc„ # til 
^Jritft^OOraDL, MgS0 4 -eft*SLfc 0 «l W tt «r * T \ y # 
y^6 05:llV\ 5|^yyMO~80' : ft & * ^ /K 8 0 : 2 O ) ?g S£ 
g£ «r * Ml »E t L T fit S3 L fc . *S(6J?*Byft^*, *R)5i 5«T y-*, 2 
-sFB7i = ^#oy co et = -^^?r;K 2-r ? ; 7 i = d y^o 
tt3- ; n^f/H:ttfil5il7 7 7 ->3 i? / ^ v? -> 7 V/ 

fy^iiftistfic, J( ^ T , ft flft B ft L fc . lfit-3M8!f 
g c # «f & tf V V 2-~ h o 7 ^ =wU n yKWft3-;Ux^f^i'>S©*R 
jCi5-fbTy-^«»tS:*HiL'fc. «3 3 t 3 4 Ii7 D y$i7f ^© 

# & T , N- * n n * ^ •> V 5 KSt/'^f/K'^^v'^iiiilO^^^S! 



R W 1*1 IE , 470mg(l. 9 9 m*^)»4-y n *^<>"lf V^yW* 5 K 



©PdCl.tdppf). CH t Cl t S:^600mg(6. 1 2mt^)OR»* 
y * A t # IE ft & A, fc* , ;H(:6ra 1 CDMSOS:»xfcf> » fc'« 4* «: 8 0 
<C -e 6 Pf M 8& L „ KJfU^i^CHiC l «ilB LCH.c l 



ffl 3 5 




(2. 0ra**)ro^#o ySrofta-zH^f/K 5 0. 8mg 



y # n y»i^f^i«I**n fc-*— W3IV^lf-7(g c./m s , M/z 2 8 
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4, m + i ) -e *> *> » * t 9 — & * a * * "t" #a ^ av^ « * * *» » 



v ! #ny|!©t'ta-^^^T^(0. 1 5 4 g ; 0 . 6 0 7m*^),l-3 — 
K -3, 4- t< 5^ U ^ ^" •> ^ ^ ( 0 . 2 6 8 g , 1. 0 8 m -=e /UK 2 4mg 

(OPdCli(dppf)c CHiCUfitFO. 361g(l. 53m**)»C,H 



2PSIHEfi;$*fc*KB:. KSiS^ftf t i 5 l 0 0 % ig *J "C # «E b # 

v? # a v tf-*- a -A-i ;* ^ ^ <o #«E Sr a*i-|E»tt£ < Jl $ , * ft. > - 

(O. 1075g, 0. 4 08 m*/V), (ill . 0 2 m ^- i5it«l«l. 
0 8m*/H:E»)S:iJllfC^5)4 Otfl 7 . 5ftW»«\tfc. '> S W ** 
n-^x^fy^ i?ftfe*5|(it tTSSJ^ItCaf LTV^fc. 0. 96g 
tf> C s t C O 8 i: 0 . SmlWH.OtiJJb, 4 0 <C T* 18. 5 B* IB fi » » » 

R g£ # 1- I* 7 y — cyft3-^^^f^i:i«*tro-i** 5 t*ntv^ 

. £ fc , 'J>i»J: 5ft*« s ll^> 1 ^l / *n'fc. - c • * Sr3-3 - K - 2 , 6 -i? 

h =* -> tr y y x- . 4 o *c , 4^riMlL> »2 5%oWtS^^r!i- 
x^f;M5g[Sifc 0 g c # W T* , 4)$«5l:2^^^ttH5:tay*W'>t 

m ( g c /m s T?) , ii 5W W 3 -3 - K - 2 , 6 -5> * h * •> M V I? > , £ * * ffifl 

\-z w m w> v r y - a- -e h 5 r £ a 5 # o ft. . # * ^ T 0 _ ^ * * ^ T 



fl] 3 6 




•o 



H.Ofcy^/— /K3ml)*-C, 25t, 17. 5 B» IB © * 4* 



y -/H^tSfll^li, g c # «f 75- b , 9 6 : 4tfeofc ( #»»^7y-;H: 
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&m-tZk. X 5 it ® # * ® M K *F ft U -C t> , 7!l-*#uyiAf*t¥ffL 
■C 14 , y — yutt: ti £ A/ £ £ *ft L * ^ C £ Sr' BE W i" 5 t> O *> * . 



v/))?BySroft3-/H^f/w(0. 2 8 2 g : 1. 1 1 m * AO , 3-3 — K 
-2, ^ h^v'tr.!) i?^(0. 5 3 2 g , 2. Om^/H, 24. 5 m g tf> P d 

Clt(dppf), CH.Cl.iO. 9 74g(2. 9 9 m**)»C $ ,C O.t 

t*&-e, *** ©fit is **x-u< b-cv^*v*'r. t &$tf& ufc. ^ - ^ 

/i. » tt * ife U fc « «? R £ * » «> B c #*r , V -T D -A> V**-* 
jgjr ^ lc tt , i^: ^ t' - ^ ( p< h f y ^ ) ^ v% ^* * ^ ^ ° fc • ^9 J - 

& a ) I* * as u & o fc o 



fflj 3 7 




glj 3 8 




( 60 ) ^ M2 0 0 2- 5 0 5 6 6 3 

v?#a yS?©^t = - /HXf/MO. 3 6 3 g ; 1 . 4 3 m * A ) , 1-3 — 
Ij.jj.^uy.^tJf^^yf y(0. 310g s 1. 2 5m* A), 25mg 
0?PdClt(dppf).CH, C l.StfO. 365g(3. 7 2nHrA-)<Z)KOA 
cSr3i ^y-/K8ml)«t», 50tt; 1 7»B!l#Lfc. i»^#B^ft#* 
tTH-z^nyli^f/Hat), g c ^ff T? 2 *W tf- ^ * ftfc. * 

V >t, Cs,CO,(l. 3g, 4. 0mtM(«l*)S:2-/D*-5^f /H^D v; 
^ (0 . 2 4 g , 1..4m**)t*Ktt^. HbhfcRlSa^** 8 Ottlt' 
2 2. 5 K £ it « i^^7!)-/Hr±t«»it, *S^2-^ n *-5- 

^t/^fc58«37 y - a a* n y ^ -ft m * , * - © r y - a- ^ * y^ftft«#Jn 

ttjgr 5ig»i>#' a g? tf => — /u ^ ;* ^ A 7k/i£ & K <fc 5 # 8¥ ft tK, ftfe 
011 3 9 




Fmoc - ««MfcRink^ ^K^^7^V^bT^P^- 5 * h - 7* * ■ 7" 4fc (C 
hiron Mimotopes Pty Ltd) h & & £ Jit V> 5 ^ 9 * 9 V V V « * , *I V ft ft 
t? flfc fit 31 £ L > 4 -3 — K-< V ✓ A - Rink^ ^ K A * 9 9 ^l^itt 5 „ 



(a) 5?#B y8«Jf fa-/H^f/l'(l O 7 m g )/^ ^ ^ A * A * * S" K ( 3 
. 5 m 1 ) (0 . 1 2 M) 

(b) MM P dC 1 i ( d p p f ) ( 1 0 m g ) / 5? * * A * A * * 3" K ( i m I )(0 
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. 0 1 2 M ) 

(c) 3? 7 >\> 'J f- * # '< 5 K Sfe 1- b U 9 J* < 0 . 5 g ) X 'J -i VfuM^x. 
f ^7 5 y (0 . 5 gj/v 5 ^ K ( 1 00m I) 

(d) 3 _},-_2,4 ( 6-hy^f L /'l" < >'-^>'(24. 6mg)/DMSO(lml)( 



(e) g^g?/<7v J ^A(0. 2 2g)/DMSO(10ml)(10. 1 M) 

(f) H7ss**^7^(0..4 2g)/DMSO(10ml)(0. 16M) 

(g) «K* J 1 4 ^A'l^-ftS)/* 

|iifi<j 14, -fi«#fCSS(a)( 5 0 0 ^ 1 > SriO ft^'PSlS(b) (1 o 

0/x 8mgK 3 - K^y^^;^7 g * 

# ffl ^ T , RJS*ff«:5#W, « * . L 3 « , ^ * # 

D M F , jg ?S (cK D M F , ^^/-^Xy^^nn^^yCl^LtS^Sag 
£ bfc. |fbV^F(**A')fc*«(<i)(5 0 0 |i I), ** (e) 

(20 M 1), *tt-(f) ( 5 O m l)aifS*(?)(3 7^ 1 , ^ <Z> 2! -g- £ fSf 

ffl « T » * * # u . ;KbgftiS5;ii#lSTl:*5 8 0tct-7yir 

* 3 * fc . £j&f3lS©^£HP L C (#6 * 8 1 %)»tfK*»3t»«f(*«* = ^ / 
z 2 4 0. 2 ; C.H.t NO. m/z + 1 = 2 4 O . Dt^OfUfe. 

rw^jii, % =f- ffi ± -? <d z. <o eli&<o mu-r 5 t«Ot-*5. 



0 . 



1 M) 



M 4 0 




• • • • 
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H 3ft # H ^ T . v , i|iDyg!i?)lft3-^i^f/l'(0. 2 6 0 g ; 1 m * AO * 
n ^- -3, 4-(/ ^ W V V s * >- * ^ (0 . 4 0 O g ; 2 m * AO , 1 0 % 

Pd-«JH(80mg), Cs,CO,(l. 2; 3. 7 m * A ) R UP * 9 S - A ( 1 
o m 1 ) <?? 2£ £ . ft#U*iJS?> 5 5 ti:*«lLt. l 6 Ml » , 

-f u ^ _ 3> 4 _ ( ^ u v V s ^- f ) f ■£ V <£> S (1 6. 5 % ) # IS * b *t fc <, 

Mttir Z> h <d X- &> Z> <, 

rcoB^jW«ir^T<75it*:^S:ilL'"^^ :£ M ri 5 - ^ <!: L * * fe tf , 

miS '^JSi" S (comprise)] , X 14 I" £j g i" 3 (compr i s es ) J X 14 I" -|- (comp 

rising)] 14. tr-ca^fcttXtttlltSfc^trii.ttrtt, feoS^X(4 

r ft « ^ if <o.*Mt # » . r co 93 *ib # * T* ^ 38 W14 . :;f#»S5t« 
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i^mmiEmi #w*fcs& 1 s 4 & © s m 1 * 



[tltbB] 5 P^11^4^70 (1 999. 4. 7) 



[M 3E !*i «M 



7* y — * r> ^ m ^. X /l' 



& \z ?t # SR -ft « & * 1S * * * * FiB # £ & * b T «k <0 # SHfc « K * * 6 ^ T? *S 
# 5 # y/!) ^^RjcS:<o0i|lc:-&**v5wl4^y ^t-^SJcJ, ~> y * (Heck) R 

*3 J; XI * X (SuzugDS (N. Miyama and A. Suzuki, Chem. Rev. 1995, 95, 2 
457-2483) "C fo 5 . 

if it ® Lfti'ofc. 

» & £ *t fc fc* - *5 <£ h y - T y — yMfc-&4&i4Ee**5.fcU t *aSXfcfc:fcvMc» 
*>©-?*>£„ #«o^ftb.©«:*«H:EI«fitt*#t5:iiS*ftSn 
* fc * * © m <o h <r> i* * m tt to * #J t- fc 5 z. t as 38 JL s *t fc c * * # a 

a* fc 5 o 
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t* ^ ( jf. * S $ V 'J * 7 h) — * ? 3fe teNguyen h [Nguyen, P. , Lesley, G. , T 
aylor, N. J. , Marder, T.B., Picket, N/1/, Clegg, ff. , Elsgood, M. R. J. , and N 
ormam, N. C. , Inorganic Chem. 1994, 33, 4623-24] \Z i. D IE ^ $ H X ^5 . - 

7frvmm&ftv&m<»tcft<D*<Dfa<o*mK%M&Kte&\ztaz>kz.?>X'bz>i 

. Ml. 2*3 i tf3(: *s it 5 - * * *W r±lt*p <o t <o 5 ^ , 

mm rviIIi£&JRfelig£j &Z.Z.X&im£*lZ>t%, Chemical Engineer ihg New 
s, 63(5), 27, i985l=E««)«)W*eWGroup VIII«>A««:«tP*aE«) 3. i: ST* 5 
t©i 5 4^I©MliNi, Pt*3 J: VPdSr "a tr. * L < littlfiTfB© i 5 C 
^ ^ * * -c 5 # > vni«iAJR©a(ao««6'b*fc«ffl*ixaii:dJ-e#J: 5 

„ m us * Nitt m <o m i* - y ^ ^ ^ . 9 * — =• y ^ ^ . ^ m ± ^ = y ^ /nsttf = 

y >r /V 9 7 9 — tr «, 

/<5i?{?A(*ltB^5y5'*<l#''?*»5- j»s "C # J: 9. S£ Hi ft 7 ? *t 
# O m CO <£> £ tr r. it h \Z PS ^ $ ft ft V^. -T ft fc> , PdCl, , Pd(0Ac) t , 
PdCU (dppf)CH t Clt, Pd(PPh 3 ) 4 , Pd(Ph t P(CH 1 )nPPh t ) > tfr^ c Pnli:2~4T-fo 5 . *3 

it>* «t x h z> mm& z mmx i> v . mia* t \*x * * 7 4 * («'*.« 

P(o-h U ^)»v P(i-Pr)>. P(-> ^ n ^ df- yu), , P(o-MeOPh) s , P(p-MeOPh) 3 , 
dppp. dppb, TDMPP, TTMPP. TMPP, TMSPP*3 <fc Xf M » *> 5 * « +4 * * 7 4 > ) , 
69 5S 5 E <&. * ( '« *• tf » H y r 9 - ^ r > v * - H7J-*7yf*^, h- 
P7>)-/H^xv^) , *^ 7 ^ yffit?- (Mxli, P(OEt), > P(0-p- h y yu) 3 
P(0- o - h V /v).*S «fc tfP(O-iPr),) SitftOftcISftEtttoWC^Sn 
5 t> W 9 5> * ^H^- KEffc-r 5 ?t «> OP*i <fc V/* fc JiNJSIT- £ ^ tr h <n ( M 

x if , tr y V s v . 7 ^ * /Ha i u< 7 y - a- « & £ n fc t* y s? v % 2, 2' - tr tr y s> 

/U , 7^#/Ut*$nfc2,2'-tlf!) v 5 *3 <fc V IK 3S o fc £ ~ ft 4 fc I* » = fi T 
5 Sr*-r^t>c73, *5 J; t/ -t co fife EfiL^- <o 



,?:4t,-eJiliISl^ 9 » « «) « . 41: * * • * O HC1W # ft -C T /v =• - 
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ft * 1t i* * ft <0 ffi * « '< 9 5> 9 A * * £ T fo * • '^f?*** 0 ^^*** 1 ' 5 

MttfKtJ:©^?^^, IMC '< ? 5> C A IU '<?S> cD 
& JH Sr-frtr '< 9 5? * A * 7 * * — , KiW. Li, A. W-H. Mau and C. R. Straus 
s, Chemical Communications, 1997, p 1275 \Z G «t CD #5- *L SC # 7 * f W 7 5> ? 
A if "C fo 5 o 

IS * co © H 

2. vill«j^«*ME»tf3iS ***©#ftT» *7/y^^tfc^^^i 
Slg^ttf - ^a^^^ft**^^*^^^^^*^^^^ 0 "^ MISS 

«i»«tr; m mits -y ^ v * r'-r i> v * h (one-pot) 
« 8s -e *> o r , wis-* 2 saoHtjiB^**^'^^^^^^*^ 

^6t) ( -^^-^^-r**s'7 p y v ^ $ *.fc £ j* ft j* u , MfSK/&»* — *?St^*S 

# co #j l 3*<J?5SF#8IMt 9»*Sn5T !l - ^*«?**IBflES: 

» a l -c as * > r <o r y -^****ihh*»4»& w^ffft'&ftiE^Lt* y 

^co-^^W^*^7"y^^{ifficDPflc7)-Ocr)#fcW^^ft^tp. ± iE $! 2fc <, 

l t * m * co j* a w « r: $ b it 34i * « s a* as to s n. -c air is * n * t m <? <d * * 
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i ia« <D^m. 

9. <i)vni«&*ttHE&tf*?S *jfcSco*F&T , ft* v 7° y v *tt«R:^ o 

•jS $ * -c r y - /i- * * «f pa ft & » & U s Ife ^ T- 

(ii)vm«e*fi««x war^ *tt*ofiFfeT, mtar !> -/u* * * + raft * , 

«: m S£ K.J: 9*trlB*8Mb'&«»w# y zf v 

i o. #»-ft-&«Sr**ft-&t?*y^'!' y^t5*ftc^3v^T, 
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If XgSr^tr, ±IE*ife. 

i i. mm it X- * v y v ^ -t % xmiz *s ^ -c , 
vni»i^jR«at*sj:wara*itt*<off«ET, a * y ^ n y^ttiK^n ^ ^ e 

U$Xtt^a yy«l«lSSrWt 5*#Sft^fe«rZ* *PffSfar#<tKJ££-tir-C 

vniKAJR««*J:t/aS<i:*S«?#«ET. flflfET y -/u****M#S:*# 

,h R £ , * ± 9ME3!r#«<ffc-£4fett:**b-e*L<D# y ^ f f ^ ft « <£> RS <o 
it tt IS i *) M&mmit&®K* v 7 V 
it X H £ tr . ±IE^te„ 

12. H g? -ft £>J I* , N-^ n n ^ ^ ~> V <4 5 K , v 5 * ^ /U v 5 ^ 7 V „ X m. 3t 

# , ^0 7$>--T, ^ d 7 5>-B, i-^an Mr V ^ . 1,3-^^00-5,5 

1> At± OIRtS, fit # 1 1 1 IE«©.*i£„ 

i 3. # * 4b * & # # » ^ # y ^ y ^ ^ ^ « # * ** ^ "c » 

ye^SXii^cyvif SlS!:tt'5f f f ft 4& S: , ~ * * *'« W <* J: R Jfc 

$ * -c r y — * * * 4> K ffc * ^fiS; b „ #tv-e 

-g- m t s. & s * , * ft \z x <o vote v > ? ®.w.<r> 

m<n>m.&m&\z. i xm&#mik&voK * y •? y ^ ^ -t- 5 , 
itxa^^tf^&T-foy, ig(i)osjsiio~4 ot;©ssirt©iagx-iT p , 

14. Ii(i)Ofcfttia4*IBL i , N a , K, Rb. C s , T >" * =■ 
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/U* VSI^ 7 7fc8Mt4fc*S £ UlZmm.. Li, Na, K, Rb*5 «fc tfCsW y ^ 

SIS^ itfTD-zHI Li, N a , K , RbJlfC sro)|*x^f/l', 

Li, N a , K , R b S V C s © 7 i M v' K , Li, Na, K, R b SVC s 
<E> T ^ =" f K , is £ n tit # !) "7^ ^E))S5iJ: OIR^liS, it*9 1 3 
IE <c CD 7J ffi o 

15. tUk'&IUI^f Ht^^HiS^5> §S*JK8~13<^-fiX75>lJg 
K IE « w * ffi « 

16. ^#S-fk^^i4^1S-(k-&^tlslCX'fo5, M#*8~l 3©V^fft*»l 
IE m <n * m o 

1 8. T5-/i'*»iS*nB{*tt***t^*fc»Rj£ < * J tf'.fc¥«"*-5» « # * 8 
~13C0V^-f4x^l^i-IE^c073ffio 

2 0. # # H m t m m it -S- W o& * < tt-oli-oi^iwNo^yx 
|4/>a^>#<7?»^S?r*-r?), W * * 8 ~ 1 3©^ -fix 1 « t~ IE igc CD * *fe , 

2 1. VI Ilgl & JR $t /< 7 5? ? A , = y -7- S fc fi 6 £: ^ tr , W * « 1 ~ 

2 2 . VIII«I^S to 7 ^?AMIt'fc5 - »*«2 2E«<0*Jfe o 

2 3. /<7i?7Atti«:^7^l>A«Sfr-CS)5> ||*« 1 6|Et©*S s 
2 4. »«E»±^y'{r/i'«lff-e*>S, |f*«2 1IE«tC0*te. 

25. /<7 PdClt, P. d ( O A c ) t > P d C 1 » ( d p p f ) 

CH,Cl t , Pd(PPh,)«, Pd(Ph t P(CHi)nPPh t ), <*f, n!4 2 

if 2 3 IE5t£cD#*fc<, 

2 6. *lttt^7?n*, «*J:^<?S?^', /<?5?$rA*?**-*tf 
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& Jig 7 X <D /< 7 i? V J* b & Z> & £ *9 % . i» # * 2 2fS^<0*ffio 

2 7. & t± - V ¥ *m , 9 - = y , Stlffl^^'^*^'^^ 

2 9.-***W*tttt*3*; 

(RO) 2 B-B(RO) 2 

( * * , R|4tt*K:«**nfcTA'*/i'*fcttry-/i'-C*0» * tt-B (RO) , 14 
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